A facilitatory role of endogenous somatostatin in long-term potentiation of the mossy fiber-CA3 system in guinea-pig hippocampus.
To estimate the functional role of endogenous somatostatin in the production of long-term potentiation (LTP) in mossy fiber-CA3 system, an influence of depletion of somatostatin on the magnitude of it was examined in guinea-pig hippocampal slices. Administration of cysteamine (200 mg/kg, s.c.), a depletor of somatostatin, to guinea-pigs 13 h prior to preparing slices resulted in a significant decrease in the magnitude of LTP of population spikes in mossy fiber-CA3 system, being associated with a significant depletion of the content of somatostatin in the hippocampus. Furthermore, bath-applied somatostatin (1-14) at a concentration, at which the substance did not influence LTP in slices prepared from saline-treated animals, significantly augmented LTP in slices from cysteamine-treated animals. Cyclo-somatostatin (0.32 and 3.2 microM), a putative antagonist of somatostatin receptors, failed to affect the magnitude of LTP of mossy fiber-CA3 system when applied alone; however, the combined application of cyclo-somatostatin with somatostatin (0.32 microM) significantly inhibited the augmenting action of somatostatin on LTP. From these observations, it is suggested that endogenous somatostatin plays a facilitatory role in the production of LTP in mossy fiber-CA3 system in guinea-pig hippocampus.